Improved oral bioavailability of alendronate via the mucoadhesive liposomal delivery system.
This study aimed to design the chitosan coated liposomes of alendronate and optimize their in vitro/in vivo characteristics to improve the bioavailability as well as potentially to reduce the mucosal irritation of alendronate. Liposomes of alendronate were prepared with DSPC/DSPG by using thin layer film hydration method and then the surface of anionic liposomes was coated by chitosan. In vitro characteristics of liposomes (e.g., stability in various biological media, mucoadhesiveness and cellular uptake profiles) were evaluated along with the pharmacokinetic studies in rats. Lipid vesicles of 200 nm size were obtained with narrow size distribution (PI<0.1) and subsequently coated with chitosan. Chitosan coated liposomes were stable for 24 h without either size change or drug leakage in various biological fluids including simulated gastric fluids and intestinal fluids. Furthermore, it exhibited strong mucoadhesive properties. Compared to the untreated drug (non-liposome), the chitosan coated liposomes indicated significantly (p<0.05) increased cellular uptake of alendronate in Caco-2 cells and also 2.6-fold enhancement in oral bioavailability of alendronate in rats. Taken all together, the mucoadhesive liposomes for the oral delivery of alendronate was prepared by using DSPC and DSPG with narrow size distribution and appeared to be effective to enhance the bioavailability of alendronate in rats.